This section gives a detailed overview of all the modules mentioned in the main paper. 
where G c = A/(ρL), G s = A/(ρL)(1 − P 2 )(L/λ)tanh(L/2λ), G s = A/(ρλ )tanh(L/2λ ) and 
where θ = 2m * ηL 2 F. Rashba Spin-Orbit Coupling (2D)
G 11 and G 22 remain unchanged for mode dependent conductances. G 12 (θ, φ) and G 21 (θ, φ) read:
and φ = tan
The mode-dependent conductances need to be added in order to get a single 2D conductance:
The details of the MTJ model obtained by the matrix multiplication of the conductance matrices are given in [1] . In this paper, we have only considered the low-bias angular dependence of the charge conductance of the MTJ to draw comparisons with Spin Valves.
where G 12 and G 21 correspond to different orders of multiplication for the interface conductances. The multiplication is commutative for the charge conductance. θ is the relative angle betweenM andm. 
Parameter Symbol Units
LLG is solved by an opamp based integrator circuit. At the + node of the opamp the nodal equation is:
Since the nodal equation has the same form, the voltage appearing at the output of the opamp is the solution of the LLG equation. The internal/self magnetic field is constructed from the output of the opamp as a feedback using the matrix relation given below:
The vector products appearing on the RHS of the LLG equation are carried out by the 3 × 3 conductance matrices which can be viewed as operators acting on the magnetic field and spin torque current. These are given as:
where X is the cross product operator withm:
As an example, for an in-plane magnet, whose axis is inẑ and out-of-plane is inx, The magnetic field between two magnets j and i is given by:
These matrix elements K αβ can be adjusted to generate a magnetic interaction of certain type: Dipolar and exchange coupling, are calculated from magnetostatic equations or exchange integrals. The inputs for these calculations could be material properties like saturation magnetization, electronic bandstructure (for exchange integral), geometrical dimensions and separation of the two magnets. The detailed computation of the dipolar interaction used in this paper are given in [2] .
These matrix elements need to be precomputed for a given set of magnets and provided to the module as parameters while the spin circuit is setup. The inputs for the module are the magnetization of the two magnets and output are the magnetic fields between them. The circuit is implemented using two VCVS whose gain coefficients are the coupling matrices, as shown in the circuit diagram.
Coupling matrix between 1 and 2 K 12 Oe Coupling matrix between 2 and 1 K 21 Oe
II. ANGULAR MAGNETORESISTANCE
Here we provide experimental benchmarks of angular MR obtained from spin-circuits for ( The parameters for the simulation of the spin circuit without the GSHE (above) remain the same for the circuit with the GSHE module. In addition to those parameters, the parameters used for the GSHE are: Material parameters and dimensions used for simulation of the spin switch device are given below. The NM is used an insulator by making its resistivity very high (ρ ≈ ∞). 
